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Statement of the Problem
The game of basketball is very complicated with many factors 
contributing to the outcome of a game. This investigator will attempt 
to analyze the relationship of field goal shooting, free throw shooting, 
and rebounding in the winning and losing of Junior College basketball 
games in the states of Montana, Minnesota and North Dakota.
Scope and Limitations
This study was limited to basketball games played in the states 
of Montana, Minnesota, and North Dakota during the 1971-1972 season.
The statistics used in this study were obtained from the Mon-Dak 
Athletic Conference Public Relations Office and the Minnesota State 
Junior College statistics office.
Purpose of the Study
The purpose of this study was to determine if any one of the 
designated statistical factors continually controlled the outcome of 
basketball games played in Junior Colleges.
Definition of Terms
1. Defensive team - The team without the ball.
2. Field goal - A  field goal is a goal which counts two points 
for the team into whose basket the ball is thrown.
1
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3. Foul - A foul is player physical contact with an opponent.
4. Free throw - A free throw is the privilege given a player to 
score one point by an unhindered try for a goal from within 
the free throw circle and behind the free throw line (1).
5. Offensive team - The team with the ball.
6. Rebound - A rebound is the process of gaining possession of 
the ball by an individual of a team after a field goal or 
free throw has been attempted and missed. There are two types 
of rebound, offensive and defensive. Offensive rebounds are 
those secured by a member of the offensive team. Defensive 
rebounds are those secured by a member of the defensive team.
Related Literature
Keller (2) stated: There are four factors that can be rated that 
control the scoring of points in basketball, field goals, free throws, 
rebounds and turnovers. Of these four factors all except turnovers are 
rated nationally by the National Collegiate Athletic Bureau.
Hobson (3) made one of the first complete scientific analysis of 
the game of basketball. He studied 460 college basketball games from 
all sections of the United States, covering a period of thirteen years, 
from the beginning of the 1936-1937 season through the 1948-1949 season.
In the 460 games played, Hobson found that the winning teams 
averaged 67.8 field goal attempts per game while making 20.8 for a per­
centage of 30.6. The losing team averaged 65.1 field goal attempts 
while making only 15.3 for 23.5 percent. The implications were that a
team must put the ball in the basket in order to win. Hobson (3) said, 
"shooting is obviously the most important factor in the game".
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In the 460 games played, the winning team attempted 18.4 free 
throws per game, making an average of 11.2, a percentage of 60.9. The 
losing team attempted 16.9 free throws, making an average of 9.6, a 
percentage of 57.3. Of the 460 games played more than 11 were won by 
less than four points.
Pavseau (4) investigated the relationship of selected statistical 
data to team success in the Athletic Association of Western Universities 
In the conference games investigated from 1959-1962, winning teams 
scored more field goals, attempted fewer field goals and had a better 
field goal shooting percentage than losing teams. Winning teams scored 
more field goals than losing teams in 69 percent of games played. In 
22 percent of the games, the losing teams scored more field goals than 
the winning teams. In the remaining games both the winning and losing 
teams scored an equal number of field goals.
L.R. Saltes (5) attempted to discover the effect of close games 
and one-sided games on the accuracy of free throw shooting. He selected 
the closest games played from six schools during the 1940-1941 season.
In twelve closely contested games selected, the losing team showed 
greater accuracy at the free throw line than the winning team. The 
losing team showed 50 percent accuracy to 48 percent for the winning 
team. Winners of a one-sided game exhibited a decided superiority,
56 percent for the winners and 40 percent for the losers. The winning 
team in both groups attempted more free throws than the losing team. 
Winners in close games attempted 162 free throws to 139 for losing teams 
Winning teams attempted 160 free throws to 142 for losing teams in one­
sided games.
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Paul Keller (6) calculated the winning percentages from the top 
major college basketball teams in the nation in field goal shooting, 
free throw shooting and rebounding. Below are the records of the best 
free throw and field goal shooting teams for a three year period.
TABLE 1








1963-64 top 15 teams 139 70 66.5
1964-65 top 15 teams 343 256 57.3
1965-66 top 15 teams 352 238 59.7
TABLE 2
BEST FIELD GOAL SHOOTING TEAMS AND WIN-LOSS PERCENTAGE
Games Games Won-Lost
Field Goals Won Lost Percentages
1963-64 top 15 teams 140 67 67.6
1964-65 top 15 teams 408 194 67.8
1965-66 top 15 teams 449 197 69.5
As revealed by the data, the top field goal shooting teams in
the nation came out with a better winning percentage than the top free
throw shooting teams for each season. It is quite obvious that shooting
is an important factor in winning and losing basketball games.
Keller (6) studied the effect of field goal and free throw 
shooting on winning by analyzing statistics from highly successful high 
school and college coaches. The results are shown in Table 3.
5
EFFECT OF FIELD GOAL SHOOTING ON WINNING PERCENTAGES
TABLE 3
Teams shooting 35-40 percent:
Won Lost Percentages
1963-64 95 40 70.4
1964-65 109 42 72.2
1965-66 147 71 67.4
Teams shooting 40-45 percent:
Won Lost Percentages
1963-64 89 25 78.1
1964-65 311 82 79.1
1965-66 295 122 70.7
Teams shooting 45-50 percent:
Won Lost Percentages
1963-64 52 20 72.2
1964-65 58 15 79.5
1965-66 112 17 86.8





no results no results no results
2 92.01965-66 23
6
EFFECT OF FREE THROW SHOOTING ON WINNING BASKETBALL GAMES
TABLE 4
Teams shooting under 60 percent:
Won Lost Percentages
1963-64 59 19 75.6
1964-65 136 37 78.6
1965-66 110 41 72.6
Teams shooting 60-65 percent:
Won Lost Percentages
1963-64 111 39 74.0
1964-65 266 79 77.2
1965-66 323 119 73.1
Teams shooting 65-70 percent:
Won Lost Percentages
1963-64 119 29 80.4
1964-65 75 23 76.5
1965-66 144 42 77.4
Hie field goal shooting data shows a gradual increase in winning 
percentages as the field goal accuracy improves, with the exception of 
the 1963-1964 season. There does not appear to be any significant con­
clusions that can be d r a m  from either chart.
Another extremely important factor in winning and losing basket­
ball gates is rebounding. Newell and Benington (7) stated:
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The importance of defensive rebounding is quite apparent when 
an average of 60 percent of all field goal attempts are missed 
and ail average of 35 percent of free throws are missed. The 
recovery of these missed shots should not be left to chance nor 
to the jumping ability of individual personnel.
Pavseau (4) stated, "Rebounding is more important than any other 
basketball fundamental except shooting". In 75 major college games 
studied by Pavseau, winning teams averaged 55.9 rebounds per game and 
losing teams averaged 49 rebounds per game. In 70.8 percent of the 
games, the winning teams recovered more rebounds than the losing teams.
In 27 percent of the games, the losing teams out-rebounded the winning 
teams. In the remaining games both the winning and losing teams recover­
ed an equal number of rebounds.
Below are the statistics that Keller (6) recorded concerning the 
nations leading rebounding teams for a three year period.
TABLE 5
TOP REBOUNDING TEAMS AND WIN-LOSS PERCENTAGE
Won Lost Percentages
1963-64 top 15 teams 168 43 79.1
1964-65 top 15 teams 445 170 72.4
1965-66 top 15 teams 454 165 73.3
If these data were compared with the free throw and field goal 
shooting data presented previously in this chapter, each year the top 
rebounding teams came up with the best winning percentages. Keller also 
analyzed rebound statistics furnished by highly successfull high school 
and college coaches. The following figures show the winning percentages 
of teams for three years.
8
TEAMS CONTROLLING FROM 50 TO OVER 60 PERCENT OF 
REBOUNDS AND THEIR WIN-LOSS PERCENT
TABLE 6
Teams controlling from 50-55 percent of the rebounds:
Won Lost Percentages
1963-64 43 19 69.4
1964-65 110 48 69.6
1965-66 114 52 68.7
Teams controlling from 55-60 percent of the rebounds:
Won Lost Percentages
1963-64 150 45 76.9
1964-65 227 59 79.4
1965-66 218 95 69.7
Teams controlling 60 percent or more of the rebounds:
Won Lost Percentages
1963-64 57 12 82.6
1964-65 91 16 85.0
1965-66 153 31 83.2
The rebound data indicate tiiat as control of rebounding increases
the percentage of winning also increases. This identifies rebounding as 
another very important factor in winning and losing basketball games.
CHAPTER II
Methods of Procedure
The topic of research of this paper became important after sev­
eral discussions with basketball coaches concerning what statistical 
data has a significant influence on win-loss records. Hie investigator 
followed these informal discussions with a careful review of the litera­
ture related to the topic. After concluding there was sufficient lit­
erature and discussion to warrant further research serious consideration 
was given to the procedures that would be utilized in completing this 
study. Methods and procedures are presented on the pages that follow.
Obtaining the Data
It was necessary to identify, specifically, how much data would 
be needed to be gathered for the study as well as the source of the 
information. After being satisfied with identification the manner in 
which the data would be interpreted was considered.
It was deemed necessary that the win-loss records, team field 
goal percentage, team free throw percentage, and total rebounds for 
each team would be needed from teams in a three state area. All Junior 
College teams from Minnesota, Montana and North Dakota were used in this 
study.
Hie statistical information for all North Dakota and Montana teams 
was supplied by the Mon-Dak Junior College Athletic Conference. Hie
9
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Minnesota Junior College Public Relations Office in St. Paul provided 
the statistical information for the Minnesota Junior Colleges. Not all 
games played by each team were used but just Mon-Dak Conference games 
and Minnesota Junior College Conference sectional games. The Minnesota 
Junior College Conference is divided into four geographical sections 
with, teams in each section playing each other or home and home series.
Tabulating the Data
After all the data was received a table was constructed to 
illustrate comparisons and correlations, (see table P. 12) This 
table contains the Junior College name, number of wins and losses, 
percentages of wins and losses, field goal percentages, free-throw per­
centages, and average total rebound per game.
Statistical Technique
To analyze the data a stepwise multiple linear regression was 
used. The three variables of interest (rebounding, free throw percentage, 
and field goal percentage) were used as predictors of the criterian 
(percentage of games won). The first stage of the regression was given 
by the following equation:
Y = bQ+  bpci + b2X2 +  b3X3
where:
Y = Percentage of wins, 
xq= Field goal percentage,
X 2= Free throw percentage, 
x^= Rebound average, and
bg by= Regression constants.
At each subsequent stage The variable that contributes least to 
the prediction is dropped, and a new predictor equation is formed from
11
the remaining variable. This process is iterated until one variable 
remains.
Additional statistical techniques used were descriptive in nature. 
Means, standard deviation, correlating coeficients, and multiple cor­
relating coeficients were formed for each variable.
Forming Conclusions
On the basis of the analysis of data, the investigator offers 
the following conclusions documented in this report.
CHAPTER III
Results
Table 7 contains all the raw data for the present study:
TABLE 7
STATISTICAL DATA FOR JUNIOR COLLEGES IN 
NORTH DAKOTA, MINNESOTA AND MONTANA
Team Wins Losses Percentage
Field Goal 
Percentage Percentage Rebounds
Vermillion 13 1 92.9 49.6 70.4 43.5
Fergus Falls 13 1 92.9 46.1 63.8 36.0
Worthington 13 2 86.7 47.8 69.5 37.2
Normandal 14 3 83.4 44.1 68.3 38.2
Golden Valley 14 3 82.4 46.8 70.1 42.3
Bismarck 7 3 70.0 46.4 63.8 44.5
Inver Hills 11 6 64.7 48.5 70.3 35.6
UM Tech 9 5 64.3 48.0 68.3 38.3
Lake Region 6 4 60.0 47.6 67.2 35.4
Dawson 6 4 60.0 48.3 74.4 40.4
Williston 6 4 60.0 48.1 72.2 43.3
Bethany 8 7 53.3 42.8 71.1 37.6
Miles City 5 5 50.0 44.7 76.4 42.0
Anoka Ramsey 8 9 47.1 47.3 64.8 41.1
Wilmar 7 8 46.7 43.6 61.7 39.4
Austin 7 8 46.7 39.3 66.9 34.2
Brainard 6 8 42.9 49.2 65.5 35.7
Northland 6 8 42.9 44.4 67.0 45.5
Lakewood 7 10 41.2 42.5 69.3 40.9
Mesabi 5 9 35.7 43.4 66.5 43.0
Hibbing 4 10 26.8 40.3 64.5 39.1
Rochester 4 11 26.8 40.6 64.7 42.5
North Hennepin 3 14 17.7 41.8 63.6 36.2
Metropolitan 1 16 05.9 42.2 63.4 40.1
Bottineau 0 10 00.0 38.4 54.4 35.1
Itasca 0 14 00.0 41.0 62.8 41.1
12
13
Table 8 contains the stepwise regression analysis for the 
predictions of percentage of wins for the North Dakota, Montana and 
Minnesota Junior College conference games. Hie variable that contributes 
the least in predicting the percentage of wins is the rebounding average. 
The second variable eliminated is the gree throw percentage. It can 
be seen that field goal percentage is not only the least predictor of 
percentage of wins, but that the drop in the multiple correlation from 
using all three predictors to using only field goal percentage is minimal. 
Further, at every stage the findings are significant at the .01 level.
Thus, emphasis might be placed more readily on field goal accuracy in 
recuiting potential Junior College basketball players.
TABLE 8
STEPWISE MULTIPLE LINEAR REGRESSION WITH 
PREDICTION OF PERCENTAGE OF 
WINS AS CRITERION
Step Variable Dropped R R2
1 None (ful 1 mo de 1) .734 .538*
2 Rebounding .731 .534*
3 Free throw percentage .720 .519*
4 Field goal percentage .000 .000
^Significant at .01 level
Table 9 contains the zero-order correlation coeficients of each 
predictor variable with the percentage of wins. Again it can be seen 
that field goal percentage is most highly related with this criterion, 
with r = .720. The free throw percentage is also highly related to per­
centage of wins, but because of the relationship between free throw
14
percentage and field goal percentage (r = .552, not shown in Table 9) 
free throw percentage does not add to the predictability of the percent­
age of wins. Interestingly, rebounding average is unrelated to percent­
age of wins.
TABLE 9
ZERO-ORDER CORRELATIONS WITH 
NUMBER OF WINS
Variable Means r
Field goal percentage .447 .720*
Free throw percentage .501*
Rebounding .004*
*Signifi"c'ant at .05 level — —  —
CHAPTER IV
Discussion
A review of the data used in this study indicated that field 
goal shooting was the most significant statistic of the three studied in 
relationship to winning basketball games in Junior College competition 
in the three state area. If one concludes that a good team defense can 
reduce an opponents field goal percentage, then it would logically 
follow a team should also concentrate on an effective defense. The 
study did show an extremely high team field goal percentage, therefore, 
a better defense could indeed be equally important in winning. This 
study also establishes a meaningfull correlation between field goal 
percentage and free throw percentage. Tnis conclusion appears to sug­
gest that winning teams practice extensively at the free throw line as 
well as from the court. The most surprising statistic to this writer 
was that of the teams studied, rebounding did not appear to effect the 
win-loss record in any significant way. This indicates that either the 
typical Junior College team takes only high percentage shots from the 
field, and that the general defensive play is extremely poor, or that 
the teams have exceptionally good shooters. In liu of statistical 
evidence to support any of the above assumptions one could only presume 




Tiiis study was undertaken to determine if a statistical relation­
ship of field goal percentage, free throw percentage and rebound average 
existed between success in basketball. Team success was considered in 
terms of winning or losing. The statement of the problem, scope and 
limitations, purpose of the study, definition of terms, and related 
literature were presented in Chapter I. The related literature indicated 
that research in this area was sparce.
This investigator found that Pavseau (4) stated "Rebounding is 
more important than any other basketball fundamental except shooting".
Methods of procedure, obtaining the data, tabulating the data, and 
the statistical technique was provided in Chapter II. Chapter III con­
tains all the data and the prodedures used to analyze the data. Chapter IV 
discusses the data and Chapter V contains the conclusion, summary, and 
recommendations.
Conclusion
Within the frame work of this investigation, that is, the instru­
ments utilized, procedures employed and the data obtained, this study 
concludes rebounds were not an important factor in winning basketball 
games. The most important factor in winning was field goal percentage 




It is recommended that this study be done with larger samples 
and data on field goal percentage, free throw percentage, and rebounds 
for every game played by each team instead of seasonal averages.
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